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DETAILED ACTION 

Claim Rejections - 35 USC §112 

1. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claim 12 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

3. Claim 12 recites the limitation "said phase change material" in lines 1 and 2. 
There is insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1,2, 8 through 11 and 13 through 17 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Hiller et al. (U.S.. 6,914,343) in view of Koyanagi et al. (U.S. 
5,430,322). 

Hiller discloses a generator and method of generating power from environmental 
temperature cycles. 

Regarding claim 1 , figure 6A shows a power generator comprising a portion of a 
shell, fins and layer attached to fins, made from a thermally conductive material, said 
portion having an outer surface in contact with the surrounding fluid (air) environment 
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and an inner surface opposing said outer surface not in contact with the surrounding 
environment, a plurality of thermoelectric converters, p and n blocks, electrically coupled 
together having a first surface and a second surface thermally coupled to the inner 
surface of the portion of the shell, and a phase change material, ice-water mixture, 
thermally coupled to each thermoelectric device that has a phase change temperature 
approximately the average of the upper and lower temperatures of the environment, 
wherein the thermoelectric devices generate electrical power as the generator transits 
through the environment (column 4, paragraph 1). It is the position of the examiner that 
the rotation of the planet, Earth or Mars, on which the device of Hiller sits, provides 
transit of the device through the environmental change of warm air to cold air. 

Regarding claim 2, Hiller discloses bismuth telluride as a thermoelectric material 
(column 1 1 , lines 55-57). 

Regarding claims 8 and 9, Hiller discloses coupling thermoelectric elements in 
series or parallel (column 5, lines 8-10). 

Regarding claim 10, the phase change material described in relation to claim 1 is 
also a thermal buffer that is thermally coupled to the thermoelectric elements. 

Regarding claim 1 1 , Hiller discloses bismuth telluride as a thermoelectric material 
(column 1 1 , lines 55-57). 

Regarding claims 13 and 14, Hiller discloses coupling thermoelectric elements in 
series or parallel (column 5, lines 8-10). 

Regarding claim 15, Hiller discloses a method using the generator of figure 6A, 
the generator comprising a portion of a shell, fins and layer attached to fins, made from 
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a thermally conductive material, said portion having an outer surface in contact with the 
surrounding fluid (air) environment and an inner surface opposing said outer surface not 
in contact with the surrounding environment, a plurality of thermoelectric converters, p 
and n blocks, electrically coupled together having a first surface and a second surface 
thermally coupled to the inner surface of the portion of the shell, and a phase change 
material, ice-water mixture, thermally coupled to each thermoelectric device that has a 
phase change temperature approximately the average of the upper and lower 
temperatures of the environment, wherein the thermoelectric devices generate electrical 
power as the generator is transiting through the environment (column 4, paragraph 1). 
It is the position of the examiner that the rotation of the planet, Earth or Mars, on which 
the device of Hiller sits, corresponds to transiting of the device through the 
environmental change of warm air to cold air. 

Regarding claim 16, Hiller discloses leaving the devices on the surface of Mars 
for several decades (column 5, lines 5-7), thus the method continuously repeats the 
transiting (multiple rotations of the planet). 

Regarding claim 17, Hiller discloses bismuth telluride as a thermoelectric material 
(column 11, lines 55-57). 

The differences between Hiller and the claims are the requirements of the fluid 
environment to be water, and the device in contact with an underwater vessel. 

Koyanagi teaches an ocean electric generation system that uses a temperature 
difference in seawater to produce electricity. The device in figure 4, flows cold water 
from a deep portion of the sea and warm water from the surface portion of the sea 
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across thermoelectric elements to produce electricity from the temperature difference 
(column 8, lines 40-60). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to use the ocean environmental temperature cycle to produce 
power as in Koyanagi with the device and method of Hiller because the device of Hiller 
is able to produce electricity for the majority of the temperature cycle without pumping 
fluid, and it is known in the art to produce electricity from the temperature cycle of the 
ocean as evidenced by Koyanagi. It would have been further obvious to one having 
ordinary skill in the art at the time the invention was made to utilize an underwater 
vessel to provide the transit for the method of Hiller because the only way to carry out 
the transit of Hiller in the underwater environment rather than the air environment is via 
an underwater vessel. 

6. Claims 3, 4, 12 and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hiller in view of Koyanagi as applied to claims 1,2,8 through 1 1 and 
13 through 17 above, and further in view of Roesner et al. (U.S.P.G.Pub 2003/0112603) 
and Pionetti (U.S.P.G.Pub 2004/0156684). 

The disclosure of Hiller in view of Koyanagi is as stated above for claims 1, 2, 8 
through 11 and 13 through 17. 

The difference between Hiller in view of Koyanagi and the claims is the 
requirement of a specific phase change material. 



Application/Control Number: 10/644,575 Page 6 

Art Unit: 1753 

Roesner teaches a thermal interface comprising a phase change material such 
as paraffin wax that is thermally conductive (paragraph 0019). Pionetti teaches the use 
of paraffin within deep ocean pipelines. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to utilize an appropriate phase change material for the ocean 
depths, such as paraffin wax, within the device and method of Hiller in view of Koyanagi 
because it is known in the art to be a phase change material that is able to be used at 
ocean depths (Roesner and Pionetti). 

7. Claims 5 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hiller in view of Koyanagi as applied to claims 1, 2, 8 through 11 and 13 through 17 
above, and further in view of Chao et al. (U.S. 4,448,028). 

The disclosure of Hiller in view of Koyanagi is as stated above for claims 1 , 2, 8 
through 11 and 13 through 17. 

The difference between Hiller in view of Koyanagi and the claims is the 
requirement of tubular structures containing the phase change material attached to the 
thermoelectric devices. 

Chao teaches a thermoelectric system as shown in figure 2 that incorporates 
heat pipes in contact with the thermoelectric devices. The heat pipes are tubular 
passages filled with a phase change material to convey heat with the thermoelectric 
elements (column 4, last paragraph). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to utilize the tubular heat pipes filled with phase change material as 
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in Chao, to contact the thermoelectric elements within Hiller in view of Koyanagi 
because the heat pipes provide a low cost, compact, efficient heat transfer system that 
has a longer life and is easier to clean and maintain than conventional systems (Chao 
column 5, paragraph 1). Because Hiller in view of Koyanagi and Chao are concerned 
with thermoelectric power generation, one would have a reasonable expectation of 
success from the combination. Thus the combination meets the claims. 
8. Claims 6, 7, 20 and 21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hiller in view of Koyanagi, further in view of Chao as applied to 
claims 5 and 19 above, and even further in view of Roesner etal. (U.S. P. G. Pub 
2003/0112603) and Pionetti (U.S.P.G.Pub 2004/0156684). 

The disclosure of Hiller in view of Koyanagi, further in view of Chao is as stated 
above for claims 5 and 19. 

The difference between Hiller in view of Koyanagi, further in view of Chao and 
the claims is the requirement of a specific phase change material. 

Roesner teaches a thermal interface comprising a phase change material such 
as paraffin wax that is thermally conductive (paragraph 0019). Pionetti teaches the use 
of paraffin within deep ocean pipelines. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to utilize an appropriate phase change material for the ocean 
depths, such as paraffin wax, within the device and method of Hiller in view of 
Koyanagi, further in view of Chao because it is known in the art to be a phase change 
material that is abie to be used at ocean depths (Roesner and Pionetti). 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anthony Fick whose telephone number is (571) 272- 
6393. The examiner can normally be reached on Monday thru Friday 7 AM to 4 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on (571) 272-1342. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Anthony Fick fiff 
AU 1753 

December 21, 2006 




